Supplementary Methods
Plasmid construction and reverse genetics. Plasmids for PR8 mutant viruses were provided by Yoshihiro Kawaoka (University of Tokyo). Mutations in the NA catalytic site (R103K or R278K) were introduced into the plasmid containing the wild-type NA coding sequence (pPol1-NAwt) by site-directed mutagenesis. To construct the plasmid containing the NA R103K mutant-coding sequence (pPol1-NA-R103K), two DNA fragments corresponding to the NA-coding sequence were amplified by PCR using 5′ -CGTATTGGTCTCAGGGAGCRAAAGCAGG-3′ (Bsa-Uni-F) and 5′ -CGTTTTTGTCATAAAAGAGCCCTTTATT-3′ or 5′ -CGATATGGTCTCGTATTAGTAGAAACAAGG-3′ (Bsa-Uni-R) and 5′ -AATAAAGGGCTCTTTTATGACAAAAACG-3′ primers and pPol1-NAwt as the PCR template. To construct pPol1-NA-R278K, two DNA fragments corresponding to the NA-coding sequence were amplified by PCR using Bsa-Uni-F and 5′ -ATGTGTGTGTGCAAAGACAATTGGCAT-3′ or Bsa-Uni-R and 5′ -ATGCCAATTGTCTTTGCACACACACAT-3′ primers. Full length NA (R103K) and NA (R278K) genes were amplified by PCR using Bsa-Uni-F and Bsa-Uni-R primers. PCR products were digested with BsaI and cloned into a BsmBI-digested pPol1 plasmid. The appropriate plasmids were transfected into 293T cells, and recombinant viruses were recovered as described previously 40 . Transfected 293T cells were incubated at 37 °C in OPTI-MEM (Thermo Fisher Scientific, Yokohama, Japan), and then the supernatant was harvested at 48 h post-transfection. The NA R103K virus was generated in the presence of 200 µl/ml of C. perfringens NA. Table 1 .
Supplementary Tables
Supplementary Table S1 . Affinities of different receptors for their specific ligands prior to endocytosis. 
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